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characteristic measuring means 1 0 with reference to the specified 
personal correlation data. 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
dama ges caused, by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the blood viscosity meter which measures the viscosity 

of blood. 

[0002] 

[Description of the Prior Art] In grasping blood viscosity conventionally, extracting blood at every 
measurement and measuring blood viscosity using a viscometer to it is performed, and line measurement 
is performed by the so-called view blood type. The rotational viscometer, the capillary viscometer, etc. 
are used as a viscometer. 
[0003] 

[Problem(s) to be Solved by the Invention] There were the following troubles by the approach of 
measuring the blood viscosity by the conventional view blood type. 

[0004] (1) Blood needed to be extracted at every measurement and the burden was placed on the 
measured person. 

[0005] (2) In order that measurement might take time and effort, it took time amount. 

[0006] (3) Since it solidified immediately, blood needed to be noticed about preservation of blood until 

it measures with a viscometer. 

[0007] (4) When measuring with the conventional viscometer, in order to secure precision, measurement 
conditions, such as an environment, needed to be made regularity. 

[0008] (5) For example, like rotating type viscosity, total blood was stirred, and since a corpuscle was 
crushed when blood is stirred, the viscometer based on the principle which measures the force at that 
time lacked in measurement of blood viscosity at accuracy. 

[0009] Then, the purpose of this invention is solving the problem which the above-mentioned 
conventional technique's has, making it unnecessary to collect blood for every measurement, and it 
being simple and offering a measurable blood viscosity meter correctly. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the blood viscosity 
meter of this invention The correlation data storage section which memorizes the correlation data 
between said blood characteristic value which the blood viscosity value was made to correspond to each 
of two or more blood characteristic values of a blood property which has a correlation property to blood 
viscosity, and formed it in it, and said blood viscosity value, While measuring a blood characteristic 
value with said blood property measurement means at the beginning for those [ every ] who use it with a 
blood property measurement means to measure a blood characteristic value, a blood viscosity value is 
measured with the existing viscometer under the same conditions. The individual condition storage 
section which memorizes the blood characteristic value and blood viscosity value which were measured, 
and the blood characteristic value and blood viscosity value memorized in said individual condition 
storage section, With reference to the correlation data memorized in said correlation data storage 
section, the individual physiognomy Seki data between blood characteristic values and blood viscosity 
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values applicable to those [ said ] who use it are specified. It is characterized by having a viscosity 
extract means to calculate the blood viscosity value corresponding to the blood characteristic value 
measured with said blood property measurement means with reference to the specified individual 
physiognomy Seki data. 

[001 1] Moreover, said blood property is the aging value (APGindex) of an acceleration pulse wave, and 
it is characterized by said blood property measurement means being a measurement means of the aging 
value of an acceleration pulse wave. 

[0012] Moreover, said blood property is a flow velocity and it is characterized by said blood property 
measurement means being a flow- velocity measurement means. 

[0013] Moreover, said blood property is a blood stream and it is characterized by said blood property 
measurement means being a blood stream measurement means. 

[0014] Moreover, it is characterized by having further a moisture content calculation means to compute 
the information on a moisture content required for intake in the living body according to a 
predetermined program from the blood viscosity value calculated with said viscosity extract means. 
[0015] In above-mentioned invention, blood properties, such as an aging value (APGindex) of an 
acceleration pulse wave, a flow velocity, and a blood stream, have the correlation property of a proper 
for every individual to blood viscosity. That is, the most important relation between a blood property 
and blood viscosity is for every individual, and individual physiognomy Seki data are formed. Then, to 
many individuals, the data relation between a blood characteristic value and a blood viscosity value is 
collected, and correlation data are formed as the individual physiognomy Seki data aggregate. 
[0016] Those who use the blood viscosity meter concerning this invention need to specify which 
individual physiognomy Seki data should be applied only once to oneself at the beginning. Specification 
of individual physiognomy Seki data is performed by choosing the individual physiognomy Seki data 
which correspond from correlation data using the blood characteristic value and blood viscosity value 
which measured and measured the blood characteristic value and the blood viscosity value using the 
existing blood viscosity meters, such as a view blood type, while measuring a blood characteristic value 
using the blood property measurement means with which the blood viscosity meter concerning this 
invention is equipped. 

[0017] Once individual physiognomy Seki data are specified, with a blood property measurement 
means, a blood characteristic value is only measured henceforth and it can calculate a blood viscosity 
value using a person's individual physiognomy Seki data to be used. 

[0018] In this invention, an APGindex metering device, a flow- velocity metering device, or a blood 
stream metering device is used as a blood property measurement means as a blood property of having a 
correlation property to blood viscosity, corresponding to this paying attention to APGindex, a flow 
velocity, a blood stream, etc. 
[0019] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of the blood 
viscosity meter concerning this invention is explained below. 

[0020] First, paying attention to APGindex, the case where an APGindex metering device is used as a 
blood property measurement means is explained as a blood property. 

[0021] Drawing 1 is a block diagram in the case of constituting the blood viscosity meter which used the 
APGindex metering device 10. 

[0022] As shown in drawing 3 , a blood viscosity meter has the lead wire 4 which connects the body 1 
of equipment, the pulse wave sensor 3, and the body 1 of equipment and the pulse wave sensor 3. The 
pulse wave sensor 3 is formed in the shape of a condom, and is used, equipping the digiti manus 5. The 
display 7 which displays the switch section 6, a measurement result, etc. for the change in data input 
mode, powering on, etc. is formed in the surface section of the body 1 of equipment. In addition, the 
example shown in drawing 3 may be an example, and other configurations of those other than this are 
sufficient as it, a type which equips an earlobe with the pulse wave sensor 3, and equips a wrist with the 
body 1 of equipment is sufficient as it, and a type in which the pulse wave sensor 3 is wound around an 
arm by cuff like a sphygmomanometer is sufficient as it. 
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[0023] As shown in drawing 1 , the blood viscosity meter of this operation gestalt is equipped with the 
APGindex metering device 1 0 as a blood property measurement means. The pulse wave sensor 3 which 
the APGindex metering device 10 is equipped with the light sensing portion which consists of a light- 
emitting part, a photodiode, or photo transistors, such as LED, etc., and detects the change in the blood 
stream by the pulsation of the heart by change of the amount of transparency of light, or the amount of 
scattered lights, The amplifying circuit 22 which amplifies the analog signal from the pulse wave sensor 
3, and the differential circuits 23 and 24 connected to two steps which differentiate the analog signal 
from an amplifying circuit 22 twice, and are changed into a pulse wave acceleration signal, In order to 
compute APGindex as a blood property from the data in the A/D-conversion circuit 25 which changes 
the analog signal from a differential circuit 24 into a digital signal, and the A/D-conversion circuit 25, it 
has the blood property calculation means 26 formed in CPU1 1 . 

[0024] Next, an operation of the APGindex metering device 10 is explained. By amplifying the signal 
from a light sensing portion in an amplifying circuit 22, and acquiring a wave signal as shown in 
drawing 6 (a), as this wave signal differentiates twice and the wave signal as an acceleration pulse wave 
of a pulse wave shows it to drawing 6 (b) by passing two steps of differential circuits 23 and 24, it is 
obtained, next digital conversion is carried out in the A/D-conversion circuit 25. This signal by which 
digital conversion was carried out is computed as APGindex by the blood property ****** means 26 in 
CPU1 1. As shown in the wave form chart of the acceleration pulse wave of drawing 6 (b), on the basis 
of Baseline L, the wave signal of an acceleration pulse wave serves as the wave height of peaks, such as 
a, b, c, and d, and appears. Change of an acceleration pulse wave is considered to express the force 
applied to the blood in a blood vessel, and is reflecting strongly the capacity of the heart which has a big 
difference by individual human being etc. APGindex is calculated and computed by the formula of 
APGindex=(b+c+d)/a. 

[0025] The correlation data storage section 15 which memorizes the correlation data which the blood 
viscosity meter of this operation gestalt collected the data between APGindex and a blood viscosity 
value other than the APGindex metering device 10 to many individuals, and were formed, The 
individual condition storage section 13 which memorizes the individual conditions for specifying the 
individual physiognomy Seki data applicable for every person which use the blood viscosity meter of 
this operation gestalt out of correlation data, With reference to the individual conditions and correlation 
data which were memorized in the individual condition storage section 13, it has a viscosity extract 
means 17 to calculate a blood viscosity value from APGindex which those [ the ] who use it measured 
using the APGindex metering device 10 after that. 

[0026] Moreover, the blood viscosity meter of this operation gestalt is further equipped with a moisture 
content calculation means 19 to compute the information on a moisture content required for intake in the 
living body according to a predetermined program from the blood viscosity value calculated with the 
viscosity extract means 17. The viscosity extract means 17 and the moisture content calculation means 
19 are established in CPU1 1, and the individual condition storage section 13 and the correlation data 
storage section 15 are formed in the storage section 12. 

[0027] Next, the creation approach of the correlation data between APGindex(es) and the blood 
viscosity values which were contained by the correlation data storage section 15 is explained. Here, 
correlation data are already incorporated in the blood viscosity meter of this operation gestalt at the time 
of the factory shipments of a product. 

[0028] As mentioned above, APGindex has the correlation property of a proper for every individual to 
blood viscosity, and the most important relation between APGindex and blood viscosity is for every 
individual. Then, using an APGindex metering device and the viscometer of the existing view blood 
type, body conditions are changed, various APGindex(es) are calculated for every individual, and a 
blood viscosity value is calculated from the blood which gives each APGindex to coincidence. Thus, it 
asks for the individual physiognomy Seki data for which it asked from a set of many individuals, and 
correlation data are formed as much individual physiognomy Seki data aggregates. Here, as an 
APGindex metering device to be used, APGindex metering-device 10 the very thing in the blood 
viscosity meter of this operation gestalt may be used, or other highly precise APGindex metering 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 



6/8/2004 



Page 4 of 6 



devices may be used. 

[0029] Drawing A shows the correlation data between a blood characteristic value (this example 
APGindex) and a blood viscosity value. Line Ym (1 m= two ..) shows the notation which identifies 
individual physiognomy Seki data, and Train An shows a blood characteristic value (APGindex). Once 
Line Ym (1 m= two ..) is specified with Yk, a blood viscosity value will be calculated by the train An (1 
n= two ..) corresponding to the measured blood characteristic value (APGindex), and its line Yk. 
[0030] Moreover, drawing 5 classifies into two or more individual physiognomy Seki data the 
correlation data shown in drawing 4 in procession, and shows them in a graph. One individual 
physiognomy Seki data corresponds to one line Ym (1 m= two ..). 

[0031] Individual physiognomy Seki data are specified as follows from the correlation data shown in 
drawing 4 . As shown in drawing 3 , a finger is equipped with the pulse wave sensor 3, the body 1 of 
equipment is installed in a table etc., and a pulse wave is measured by carrying out initiation actuation 
by the switch section 6. It can come, simultaneously a blood viscosity value is measured using the 
existing viscometer by the view blood type, and these data are inputted by the switch section 6. This 
data is registered into the individual condition storage section 13 as individual conditions. In addition, 
measuring a blood viscosity value using the existing viscometer by the view blood type is usually 
performed in medical institutions, such as a hospital. 

[0032] For example, as individual conditions, APGindex is A3 and a blood viscosity value presupposes 
that it was rho 33. In this case, data aggregate [(Al, rho31) specified in drawing 4 by A3 and the line Y3 
corresponding to rho 33, (A2, rho32), and .. (An, rho3n) are specified as individual physiognomy Seki 
data. This individual physiognomy Seki data corresponds to the data line of a line Y3 in drawing 5 . 
[0033] By referring to the correlation data memorized by the individual conditions registered into the 
individual condition storage section 13, and the correlation data storage section 15, individual 
physiognomy Seki data are specified in the viscosity extract means 17. 

[0034] After individual conditions are registered into the individual condition storage section 13, the 
APGindex metering device 10 is used, APGindex is measured, and the blood viscosity value 
corresponding to APGindex measured with reference to the specified individual physiognomy Seki data 
in the viscosity extract means 17 is extracted. 

[0035] Next, the moisture content calculation means 19 is explained. With reference to the blood 
viscosity value calculated with the viscosity extract means 17, the information on a moisture content 
required for intake in the living body is computable with the moisture content calculation means 19 
according to the following program types, for example. 

[0036] The moisture content S required for intake in the living body becomes settled in relation with 
various factors of **, such as height L, weight W, Age Ag, Sex S, the rate B of a fat, the blood viscosity 
value P, and cell inside-and-outside liquor to wood ratio IO. 

[0037] Then, the information on a moisture content is computed by calculating by the following 
formula. 

[0038] Moisture content S= multiplier K required for intake in the living body {(the rate B of 1-fat) the 
variation deltaPx cell inside-and-outside liquor to wood ratio IO of x weight Wx height Lx age Agx sex 
multiplier MFx blood viscosity} 
Or you may calculate using the following functions. 

[0039] Moisture content S=fl(B) xf2(L) xf3(W) xf4(Ag) x(MF) xf5(P) xf6 [ required for intake in the 
living body ] (IO) 

Here, it is a function. What is necessary is just to define fl, f2, f3, f4, f5, and f6 grade based on 
experimental or various medical knowledge. 

[0040] the moisture content S required for the intake in the living body computed with the moisture 
content calculation means 19 — a blood viscosity value — or it is displayed according to an individual by 
the display 7. 

[0041] Next, paying attention to a flow velocity, the case where a flow- velocity metering device is used 
as a blood property measurement means is explained as a blood property. 

[0042] Drawing 2 is a block diagram in the case of constituting the blood viscosity meter which used the 
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flow- velocity metering device 40 as a blood property measurement means. 

[0043] As shown in drawing 2 , the flow-velocity metering device 40 The blood-flow sensor 43 which is 
equipped with the light sensing portion which consists of a light-emitting part, a photodiode, or photo 
transistors, such as LED, etc., and detects the change in the blood stream by the pulsation of the heart by 
change of the amount of transparency of light, or the amount of scattered lights, The amplifying circuit 
44 which amplifies the analog signal from the blood-flow sensor 43, and the A/D-conversion circuit 45 
which changes the analog signal from an amplifying circuit 44 into a digital signal, It has the frequency- 
analysis means 46 which carries out the fast Fourier transform (FFT) of the signal from the data in the 
A/D-conversion circuit 45, and the blood property calculation means 47 formed in CPU1 1 in order to 
compute the flow velocity as a blood property. 

[0044] Next, an operation of the flow-velocity metering device 40 is explained. From the light-emitting 
part of the blood-flow sensor 43, outgoing radiation of the laser light of the wavelength region strongly 
absorbed or scattered about by the hemoglobin in blood is carried out. Here, the flow-velocity metering 
device 40 detects a flow velocity based on detection of the Doppler effect, or detection of a speckle. It is 
because using laser light as an exposure light has narrow wavelength width of face and it is effective in 
detection of the Doppler effect, or detection of a speckle. After this laser light is irradiated by the 
fingertip and receives a Doppler shift according to the rate of the hemoglobin in blood, it is scattered 
about in each organization and that scattered light has breadth in frequency spectrum from that random 
nature. Therefore, the detection light received by the light sensing portion has breadth in frequency 
spectrum. Distribution of this frequency spectrum is detected by the frequency-analysis means 46, and 
can be regarded as variation of blood from the inclination of f of this frequency spectrum. 
[0045] After the signal from a light sensing portion is amplified in an amplifying circuit 44, digital 
conversion of it is carried out in the A/D-conversion circuit 45, and as shown in drawing 7 , in CPU1 1, 
FFT transform processing of this signal by which digital conversion was carried out is carried out by the 
frequency-analysis means 46. 

[0046] And it is computed as a flow velocity by the blood property calculation means 47. Calculation of 
a flow velocity is performed by asking for the inclination of f of frequency spectrum from an FFT 
transform-processing result according to the formula of (P2-Pl)/(f2-fl), as shown in drawing 7 . 
[0047] The blood viscosity meter using the flow- velocity metering device 40 as a blood property 
measurement means can function on a par with the blood viscosity meter using the flow- velocity 
metering device 40 mentioned above. 

[0048] Moreover, you may make it use a blood stream metering device as a blood property measurement 
means as a blood property paying attention to a blood stream. In this case, it can respond to performing 
as follows the calculation approach of the flow velocity in the blood property calculation means 47 in 
the case of measuring a flow velocity later on. That is, according to the formula of 1 / 2x(P2-Pl) x (f2- 
fl), it computes from the result of FFT transform processing in the frequency-analysis means 46. It is 
the same as that of the case where a flow velocity is measured, except this. 

[0049] As mentioned above, as explained, according to the gestalt of operation of this invention, what is 
necessary is to be able to extract blood only once at the time of a person to be used, a burden cannot be 
applied to a measured person, and blood viscosity can be measured. 

[0050] Moreover, since it is not necessary to collect blood, it is simply measurable after the beginning in 
a short time. 

[0051] Since it does not depend on blood collecting fundamentally, it becomes unnecessary moreover, 
to care about the blood preservation around which it is made for blood not to congeal like before and 
which is performed for accumulating. 

[0052] Moreover, it can abolish that it is necessary to make measurement conditions, such as an 
environment, regularity in order to secure measurement precision like before. 

[0053] Moreover, for example like rotating type viscosity, total blood is stirred, and since a corpuscle is 
crushed when blood is stirred, the viscometer based on the principle which measures the force at that 
time can abolish the problem that accuracy was missing, for measurement of blood viscosity. 
[0054] Moreover, since it has the moisture content calculation means 19, the information on a moisture 
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content required for intake in the living body can be computed, the amount of supply of moisture 
required for the inside of the body can be managed, and it can be made useful to the health care or health 
promotion according to the gestalt of operation of this invention. 
[0055] 

[Effect of the Invention] As explained above, according to the configuration of this invention, future 
blood viscosity can be simply measured only by collecting blood once. 

[0056] Moreover, since it has the moisture content calculation means, the information on a moisture 
content required for intake in the living body can be computed, the amount of supply of moisture 
required for the inside of the body can be managed, and it can be made useful to the health care or health 
promotion. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The correlation data storage section which memorizes the correlation data between said blood 
characteristic value which the blood viscosity value was made to correspond to each of two or more 
blood characteristic values of a blood property which has a correlation property to blood viscosity, and 
formed it in it, and said blood viscosity value, While measuring a blood characteristic value with said 
blood property measurement means at the beginning for those [ every ] who use it with a blood property 
measurement means to measure a blood characteristic value, a blood viscosity value is measured with 
the existing viscometer under the same conditions. The individual condition storage section which 
memorizes the blood characteristic value and blood viscosity value which were measured, and the blood 
characteristic value and blood viscosity value memorized in said individual condition storage section, 
With reference to the correlation data memorized in said correlation data storage section, the individual 
physiognomy Seki data between blood characteristic values and blood viscosity values applicable to 
those [ said ] who use it are specified. The blood viscosity meter characterized by having a viscosity 
extract means to calculate the blood viscosity value corresponding to the blood characteristic value 
measured with said blood property measurement means with reference to the specified individual 
physiognomy Seki data. 

[Claim 2] It is the blood viscosity meter according to claim 1 which said blood property is the aging 
value of an acceleration pulse wave, and is characterized by said blood property measurement means 
being a measurement means of the aging value of an acceleration pulse wave. 
[Claim 3] It is the blood viscosity meter according to claim 1 which said blood property is a flow 
velocity and is characterized by said blood property measurement means being a flow-velocity 
measurement means. 

[Claim 4] It is the blood viscosity meter according to claim 1 which said blood property is a blood 
stream and is characterized by said blood property measurement means being a blood stream 
measurement means. 

[Claim 5] A blood viscosity meter given in claim 1 characterized by having further a moisture content 
calculation means to compute the information on a moisture content required for intake in the living 
body according to a predetermined program from the blood viscosity value calculated with said 
viscosity extract means thru/or any 1 term of 4. 
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